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[Abstract] Background and Objective: Multinodular hepatocellular carcinoma
(HCC) might originate from multicentric occurrence (MO) or intrahepatic
metastasis (IM). This study was to find out proteins which play important
roles in clonal origin of multinodular hepatocellular carcinoma by screening
the differentially expressed proteins between the MO and IM tissues using
comparative proteomic analysis. Methods: Total protein extracted from the MO
and IM tissues was separated by two-dimensional gel electrophoresis (2-
DE). 2-DE protein patterns between the MO and IM tissues were compared
using computerized image analysis. Proteins exhibiting significant alternations
were subsequently isolated and identified by mass spectrometry. Results: A
total of (1025+52) and (900+98) spots could be detected in the protein
profile in IM and MO tissues, respectively. The expression levels of 25
protein spots were statistically different between the two groups. Twenty of
25 protein spots were identified by MALDI-TOF-MS and bioinformatics.
Conclusions: The protein profile of MO HCC tissues was different from that of
IM HCC tissues. The twenty differentially expressed proteins might play key
roles in the carcinogenesis and progression of multinodular HCC. These
newly identified proteins might be potential and valuable biomarkers for
identifying the clonal origin of multinodular HCC.

Key words: liver neoplasm, intrahepatic metastasis, multicentric occurrence,
multinodular hepatocellular carcinoma, proteomics, comparatine proteomic
analysis
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Figure 1 2-DE gel of proteins detected by silver staining in 4,
Group MO and Group IM tissues
Group MO, multicentric occurrence of multinodular hepatocellular 3
carcinoma ; Group IM, intrahepatic  of metastasis multinodular
IM MO

hepatocellular carcinoma.
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Table 1 Up-regulated expression proteins in Group IM compared with Group MO identified by MALDI-TOF-MS

No. Protein Database 1D Score MW PI Coverage (%)
5580° Lamin A/C isoform 2 ¢il5031875 544 65095.6 6.4 67
5686 Protein disulfide isomerase 2i1860986 334 56643.7 6.1 48
6114 78 kDa glucose-regulated protein precursor (GRP 78) 2i12506545 98 72371.5 5.07 11
6097 Carbonic anhydrase | 2il4502517 370 28852.4 6.59 44
5823 Vimentin gil57471646 215 49623.1 5.19 38
5579¢ Lamin A/C isoform 2 2il5031875 445 65095.6 6.4 59
5792 Calreticulin precursor variant 21162897681 88 46890.1 43 19
4489 *Chain A, human serum albumin mutant R218p 2il31615331 64 66369.9 5.62 18
4394 Alpha enolase” 2i12661039 127 36285.6 6.53 47
4123 Chaperonin (HSP60 )" 2i1306890 292 60986.4 5.7 28
4015 Glutamate dehydrogenase 1 variant” 21162897195 111 61301.2 8.05 3

*5579/5580 spots are identified as a same protein. "Specific spots in intrahepatic metastasis group.

Group MO, multicentric occurrence multinodular hepatocellular carcinoma; Group IM, intrahepatic metastasis multinodular hepatocellular carcinoma.

2

Table 2 Down-regulated expression proteins in Group IM compared with Group MO identified by MALDI-TOF-MS

No. Protein Database ID  Score MW Pl Coverage (%)
5998 Glyoxylate reductase/hydroxypyruvate reductase 216912396 103 35645.7 7.01 38
5981 Aging-associated gene 9 protein 21154303910 97 36026.4 8.57 22
6088 Ketohexokinase gil558216 491 25212.8 5.99 61
6339 Chain A, X-ray crystal structure of human galectin-1 21142542977 60 14583.2 5.34 26
5564 Phosphoenolpyruvate carboxykinase 2 2112655193 534 70653.6 7.57 43
5563 Phosphoenolpyruvate carboxykinase 2 2il12655193 270 70653.6 7.57 27
6017 Tropomyosin 21339956 250 30362.4 4.64 39
5420 Aconitase 1 2il8659555 390 98336.6 6.23 29
5915  Chain A, crystal structure of mutant macrophage capping protein (Cap G)  gil33357110 177 38557.5 542 16
6134 Mitochondrial short-chain enoyl-coenzyme A hydratase 1 precursor” il12707570 138 31351.1 8.34 15
5704 Keratin type II" 2il908805 84 60030.3 8.09 19

15563/5564 spots are identified as a same protein. "Specific spots in multicentric occurrence group.

Abbreviations as in Table 1.
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Figure 2 Up-regulated expression proteins in Group IM
identified by MALDI-TOF-MS
2-DE gel of proteins detected by silver staining in intrahepatic
metastasis group (Group IM) is presented; *5579/5580 spots are

identified as a same protein.
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Figure 3 Down-regulated expression proteins in Group IM
identified by MALDI-TOF-MS
2-DE gel of proteins detected by silver staining in multicentric
occurrence group (Group MO) is presented; *5563/5564 spots

are identified as a same protein.
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A, peptide MS map for spot 5823; B, tandem MS map for peptide 1100.74.
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